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ABSTRACT
Azadirachta excelsa is traditionally used by the locals to treat diabetes mellitus but the active compounds of the leaves have
not been identified yet.  Hence, the aim of the study was to identify the components of Azadirachta excelsa leaf extract by
qualitative phytochemical screening and gas chromatography-mass spectrometry (GC-MS). Five grams of leaf extract were
extracted using various solvents for phytochemical screening, while another five grams of ethanolic leaf extract was subjected
for GC-MS analysis where the mass spectra of the compounds detected were matched with the National Institute of Standards
and Technology (NIST) library. The results showed the presence of flavonoids, condensed tannin, triterpenes and steroids in
phytochemical screening tests, while GC-MS analysis revealed the presence of seven major compounds in the ethanolic leaf
extract. The major component of A.excelsa ethanolic leaf extract was 9, 12, 15-octadecatrienoic acid (42.34%), followed by
pentadecanoic acid, 14-methyl-, methyl ester (28.99%), phytol (10.63%), 9, 12, 15-octadecatrien-1-ol (5.37%), octadecanoic
acid, methyl ester (4.36%), 9, 12-octadecadienoic acid, methyl ester (4.24%) and hexadecanoic acid, ethyl ester (4.06%).
Therefore, the findings of this study form a basis for the characterization of the compounds and allow researchers to investigate
the potential of this plant in treating diabetes mellitus.
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INTRODUCTION
Diabetes mellitus is a group of metabolic disorders
characterized by chronic hyperglycemia, resulting
from the defect of insulin secretion, action of insulin
or both (Patel et al., 2012). According to the World
Health Organization, about 346 million people were
estimated to be affected by this disease. To date
there is no satisfactory effective therapy or drugs
available to completely cure diabetes mellitus. The
synthetic drugs used often causing unwanted side
effects such as hypoglycemia, drug resistance and
weight gain (Tahrani et al., 2010). This has led the
researchers to find other alternative ways for treating
diabetes mellitus by investigating various potential
medicinal plants with less or no side effects. Based
on the ethnobotanical information, about 800 plants
possessing antidiabetic potential have been found
(Warjeet Singh, 2011; Venkatesh et al., 2010; Patel
et al., 2011).
Most of the plants contain secondary
metabolites accounted for their antidiabetic activity
such as glycosides, alkaloids, terpenoids, flavonoids,
carotenoids and so forth (Malviya et al., 2010).
Azadirachta excelsa has been traditionally used by
the locals to treat diabetes mellitus where the young
shoots and leaves are eaten raw as vegetables.
However, this plant has not received any scientific
scrutiny and validation regarding its antidiabetic
activity. Keeping this in view, the present study has
been conducted to investigate the phytochemical
constituents present in Azadirachta excelsa leaves
and its ethanolic extract by qualitative phyto-
chemical screening and gas chromatography-mass
spectrometry (GC-MS).
MATERIALS AND METHODS
Chemicals and raw materials
All the chemicals used were of analytical grade
and purchased from Sigma Chemical Co. (St Louis,
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Missouri). Azadirachta excelsa leaves were collected
from Forest Research Institute Malaysia (FRIM) in
Kepong, Selangor, Malaysia.
Preparation of leaf powder and extract
Fresh leaves were collected and shade dried for
one to two weeks. After drying, the leaves were
ground into fine powders using a mechanical
grinder. About five grams of the powdered leaves
were used for the qualitative phytochemical
screening tests by soaking in chloroform and
methanol solvents, while for GC-MS analysis the
powdered leaf extract was soaked in 70% ethanol
for two days at room temperature. Leaf extract was
then filtered and concentrated by using a rotary
evaporator at 40°C. The dark semi-solid material was
stored at 4°C until further analysis using GC-MS.
Phytochemical screening tests
Test for alkaloids
Dried leaves were macerated in chloroform
followed by addition of ammoniacal chloroform.
The mixture was then treated with 10% sulphuric
acid and tested with Mayer’s reagent. Formation
of white precipitates indicated the presence of
alkaloids.
Test for saponins
Methanolic leaf extract was mixed with distilled
water in a test tube. The formation of stable froth
for at least 15 minutes indicated the presence of
saponins.
Test for flavonoids
Dried leaves were extracted with chloroform
and dissolved in ether and shaken in 10% ammonia
solution. Formation of yellow colour in ammonia
layer indicated the presence of flavonoids.Test for
tannins and polyphenolic compounds.
Ethanolic leaf extract was mixed with 1% ferric
chloride solution. Formation of blue-black colour
indicated the presence of hydrolysable tannins,
while brownish-green colour indicated the presence
of condensed tannins.
Test for triterpenes/steroids
Chloroform leaf extract was tested using
Liebermann-Buchard reagent. Formation of
reddishcolour indicated the presence of triterpenes
and greenish colour for steroids.
GC-MS analysis
Ethanolic extract of Azadirachta excelsa was
analyzed by using a Perkin Elmer GC-MS (Model
Perkin Elmer Clarus 500, USA) equipped with a
fused silica capillary column (30 x 0.25 mm i.d. x
0.25 µm film thickness) coupled with a Perkin Elmer
Clarus 600C MS. An electron ionization system with
ionization energy of 70 eV was used to detect the
present compounds in the extract. The carrier gas
used was helium at a flow rate of 1 ml/min. Mass
transfer line and injector temperatures were set at
220°C and 300°C respectively. Oven temperature
was started from 50°C to 150°C at 3°C/min, and held
for 10 min and eventually increased to 300°C at
10°C/min. Particle-free diluted extract (1 µl) was
injected into injector with a split mode. The ratio
of the split mode was 1:120. The percentage
composition of theextract compounds was expressed
as a percentage by peak area. The identification of
the peaks was matched with the National Institute
of Standards and Technology (NIST) Library and
also by direct comparisons with published data.
RESULTS AND DISCUSSION
Phytochemical constituents of Azadirachta excelsa
leaf extract
Table 1 shows the presence of phytochemical
constituents from Azadirachta excelsa leaves.
Flavonoids were found to be strongly presence in
the leaf extract, while tannins, triterpenes and
steroids were found to be moderately presence.
However, there were no alkaloids nor saponins
found to be presence in the leaf extract. Flavonoids
are important secondary metabolites under
polyphenols groupthat are widely distributed in
plants. There are plenty of reports that support their
used as antioxidants or free radical scavengers (Kar,
2007). A very close example is Azadirachta indica,
one of the tree species sharing the same genus with
Azadirachta excelsa. The aqueous extract of
Azadirachta indica leaves contained flavonoid
whichwas quercetin that helped in reducing
glycemia in streptozotocindiabetes animal model
(Chakraborthy et al., 1989).
Tannins are phenolic compounds that might
also contribute to the antidiabetic effect of the plant
such as in Ficus deltoidea where insulin mimetic and
Table 1. Phytochemical constituent’s of Azadirachta
excelsa leaf extract
Phytochemical Absence Presence
constituent
Alkaloids –
Saponins –
Flavonoids 3+
Tannins 2+
Triterpenes and steroids 2+
Key: - (Absent); + (Present, low); 2+ (Present, moderate);
3+ (Present, strong)
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sensitizing activities were observed (Zunoliza et al.,
2009). The presence of triterpenes and steroids in
this plant was also consistent with other researchers’
findings. For instance, azadirachtin and marragin, a
triterpenoid of the class of limonoids were found in
the seed kernels and leaves (Mordue and Blackwell,
1993). Triterpenes might as well contribute to the
antidiabetic effect of medicinal plant. For example,
nimbin and nimbidin the triterpenes from
Azadirachta indica seed oil managed to delay the
rise of glucose level in an oral glucose tolerance test
in rabbits (Pillai and Santhakumari, 1981).
GC-MS analysis
Figure 1 as shown below presented GC-MS
chromatogram of Azadirachta excelsa ethanolic leaf
extract while Table 2 revealed the presence of seven
compounds in the GC-MS analysis. The name,
retention time, total composition, class and the
bioactivity of the compounds were listed in Table
2. Interestingly, the major components found in the
ethanolic extract were polyunsaturated fatty acids
(51.95%) while another 37.41% were saturated fatty
acids and about 10.63% was made up of phytol, an
acyclic diterpene alcohol which is a part of
chlorophyll and also a precursor of vitamin E and
K1 (Sermakkani and Thangapandian, 2012).
Diabetes mellitus is reported to elevate the
synthesis of saturated fatty acids in the tissues and
reduce the polyunsaturated fatty acid levels as
polyunsaturated fatty acids were more prone to the
reactive oxygen species (ROS) attack (Saravanan
and Ponmurugan, 2012). It has been proven that a
dietary consisting of polyunsaturated fatty acids has
significantly lowered the prevalence of steatosis in
patients with type II diabetes mellitus (Petit et al.,
2012). As this ethanolic plant extract also contained
higher polyunsaturated fatty acid levels, it could be
a promising treatment for hyperlipidemia and tissue
steatosis in type II diabetes mellitus.
Meanwhile, phytol was also found to be
presence in a small amount from ethanolic extract.
Phytol administration to the diabetic insulin-
resistant rats has been reported to successfully
repress insulin and fructosamineto normal levels,
decreased glucose, HOMA-index and TNF-α levels
and normalized serum lipid profile (Elmazar et al.,
2013). Thus, this present study suggests that
ethanolic extract of Azadirachta excelsa possesses
a great potential to treat diabetes mellitus based on
the identified compounds that might work as a
synergy and hence, enable this extract to exert an
antidiabetic effect.
CONCLUSIONS
The present study showed the phytochemical
constituents present in Azadirachta excelsa leaf
extract. To our knowledge, this study is the first to
report the chemical composition of ethanolic extract
of Azadirachta excelsa by GC-MS analysis. Further
study   needs to perform in order to identify
individual relevant compounds from ethanolic
extract for better understanding of their mechanism
of action as a plant with antidiabetic and
antioxidant effects. In addition, toxicology and
in vivo studies should also be performed before
deducing that this plant is actually safe for
consumption and diabetes mellitus treatment.
Fig. 1. GC-MS chromatogram of the ethanolic leaf extract of Azadirachta excelsa.
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Table 2. Compounds identified in the ethanolic extract of Azadirachta excelsa by GC-MS analysis
Total
Compound name RT composition Class Bioactivity
(%)
Pentadecanoic acid, 20.14 28.99 Isopalmitic acid; Antifungal, antimicrobial
14-methyl-, Saturated fatty acid (Bashir et al., 2012)
methyl ester
Hexadecanoic acid, 21.46 4.06 Palmitic acid; Antioxidant, flavor, hypo-
ethyl ester saturated fatty cholesterolemic, nematicide,
acid pesticide, lubricant, antiandrogenic,
hemolytic, 5-Alpha reductase
inhibitor (Gopalakrishnan & Vadivel,
2011; Rajeswari et al., 2012;
Sermakkani & Thangapandian, 2012)
9, 12-Octadecadienoic 23.33 4.24 Linoleic acid; –
acid, methyl ester polyunsaturated
fatty acid
9, 12, 23.45 42.34 Linoleic acid; Antiinflammatory (Jones, 2002;
15-Octadecatrienoic polyunsaturated Lalitharani et al., 2009; Sermakkani
acid, methyl ester, fatty acid & Thangapandian, 2012)
(Z, Z, Z)- hypocholesterolemic, cancer
preventive (Praveen et al., 2010;
Sermakkani & Thangapandian,
2012); hepatoprotective,
nematicide, insectifuge
antihistaminic, antiarthritic,
anticoronary, antieczemic, antiacne,
5-alpha reductase inhibitor,
antiandrogenic Sermakkani &
Thangapandian, 2012);
antimicrobial, antioxidant (Praveen
et al., 2010)
Phytol 23.66 10.63 Acyclic diterpene Antiarthritic (Ogunlesi et al., 2009);
alcohol antimicrobial (Arunkumar &
Muthuselvam, 2009; Ogunlesi et al.,
2009); antidiabetic, insulin sensitizer
(Elmazar et al., 2013); antibacterial
(Inoue et al., 2005); anticancer,
diuretic, anti-inflammatory
(Rajeswari et al., 2012; Thanga
Krishna Kumari et al., 2012);
antifungal, antimalaria (Hema et al.,
2011; Okeje et al., 2009; Syeda et
al., 2011)
Octadecanoic acid, 23.91 4.36 Stearic acid; Antifungal, antimicrobial,
methyl ester saturated fatty acid antibacterial (Gehan et al., 2009)
9, 12, 24.66 5.37 Omega-3 fatty acid; –
15-Octadecatrien-1-ol, polyunsaturated
(Z, Z, Z)- fatty acid
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